CLAIMS 



A device for automatically monitoring and controlling 
the process of cutting on benches with numerical 
program control, comprised of a processor connected by 
data exchange channels with a memory and bench 
connector and hooked up via inputs to an analog- 
digital converter,; a bench organ feed and primary 
motion drive, and also a composite cutting force 
meter, incorporating a radial and tangential composite 
cutting force sensor, characterized in that, in order 
to expand the functional capabilities by forming 
control signals taking into account the deployment of 
the spindle node and parameters for correcting and 
increasing the accuracy of vibration measurements in 
the cutting zone, it incorporates a monitor, along 
with composite cutting force and spindle vibration 
amplitude converters, and a spindle deployment sensor, 
wherein the first input group "Job" of the controller 
is connected with the bench linking outputs, while the 
second "Current status" input group of the controller 
is connected with the spindle vibration amplitude and 
composite cutting force converter outputs, 
respectively, the rist controller output is connected 
with the feed drive, while the second is connected 
with the bench linking input, the first vibration 
amplitude and composite cutting force converter inputs 
are connected with the composite cutting force meter 
outputs, the second and third of these inputs are 
interconnected respectively, while the third of these 
inputs are connected with the bench connector, the 
spindle deployment sensor output is connected with the 
first analog-digital converter input and second inputs 
of the amplitude vibration and composite cutting force 
converter, in addition to which the "Current status" 
controller inputs are connected with the second inputs 



of the analog-digital converter, while the primary 
motion drive is connected with the bench connecter. 
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(54) yCTPOaCTBO JXnH ABTOMATHHECKOrO 
KOHTPOnn H ynPABnEHH5( nPOUECCOM PE- 
3AHHH HA CTAHKAX C HUY 

(57) H3o6peTenHe othocmtch k oBjiacTH 
MaBiHHOCTpoeHHH H HosBcxnHeT pacmMpHTb 
ijjyHKUHOHaJibHbie bosmojkhocth nyren 4)op- 
MHpoBaHHH ynpaBJiflwinHx CHrHaitoB c yne- 
TOM BeniiwHw BbiABHxeHHH BinHHflenbHoro 
ysjia H napaMBTpoB onpasKH h noBUCHTb 

TOqnOCTb H3MepeHHH BHSpaUHH B 30He 

pesaHHH. B cooTBETCTBHH c napaMETpa- 
MH BH6paHHoro HHCTpyMSHTa H ^cHrnajioM . 
HaTUHKa BbHBHxeHMH lunHHAejiH npouec- 
cop c ytieTOM flannbix 6aoKa naMHTH 'le-' 
pe3 6noK CBH3H co craHKOM 4>opMHpyeT 
cHrHa.'ibi Ka'Bxc.'ibi SjioKa npeo6pa?.oBa- 
HHH aMOJiHTynbi BHBpauHtt H 6JioKa npeo6- 
paaoBaHHH cocraBJiHioinHx chji peaaHHH. 
BbwaioTCH CHrHanbi, nponopunoHaJibHwe 
aMruiHTyfle BHSpauHft ft mnHHflenbHoro 
ysjia H B&nHMHHe KpyxHmero MOMeHTa M 
Ha BaJty iunnHpejia. B SnoKe kohtpojih 



cHTHajiw cpaBHHBawTCH c npett&nbHO flo- 

nyCTHMbWH 3HaHeHHHMH , M„ , Mo . 

npH npeBfaniieHHH aMnnHTyflHofi BHepa^HH 
A iiinHHAeJibHoro yana b aone pesanHfl 
HJiH KpyxHtHHM MOMeHTOM <A Ha BaJiy uinnH- 

fleJTH, HJIH CKOpoCTbK) HapaCTaHHH M 

KpyTHiuero MOMeHTa cooTBeTCTsyiomHX 
npeneJibHUX senH^HH 6jiok kohtpojis 
ocymecTBJiHeT atiapHftnoe TopMOMteHHe 
npHBORa noflaMH. Ecjih cHrnaJi c SjioKa 
KOHTpojjH Mepe3 6J10K CBH3H nocTynaex 
B npoueccop b reMeHHe saoaHHoro npo-^ 
wexyTKa BpeMCHH, to npoueccop Mepea 
6JI0K CBH3H CO CTaHKOM Bb^aeT CHrwan 
Ha BTopoft Bxofi "3aAaHHe" BjioKa koht- 
pojia Ha BbiBOA HHCTpyMeHxa H3 3aro- 
TOBKH, He AonycKaH rew caMbiM yxyfline- 
HHH KaMecTsa o6pa5aT6iBaeMoro HSflenHH. 
npH peaaHHH, ecjiH awnnHxyfla BH6paiyfft , 
A mnHHflejTbHoro y3Jia b 30He v^sama, 
BejiHWHa KpyTHmero MOMCHTa M Ha innHH- 
RCJie H cKopocTH HapacTaHHH Kpyrmne- 
ro MOMeHTa M MeHtaie cooTBeTCTByK3ii;HX 
npeABJibHo AonyCTHMbK bcjihihh Aj, , , 
M , TO HH4)oipMau?€H o6 aMTUiHTyAe BH6pa- 
UHft A H BeJiHHHHe KpyTKmero MoneHTa 
nocrynaeT b npoueccop, rfle ona cpas- 
HHBaercH c onTHMaJibHbiMH SHaneKHKMH, 
xpaHHmHMHCH B 6jioKe naMHTH, M ocyi^e- 
cTBJifleTCH H3MeHeHHe ynpaanJiKHWx cnr- 
HanOB, noCTynaranHx na Bxoflbi npHBOflOB 
H Mcpes 6noK cbh3H co cxaMKOM c uenbw 
onTHMHsauHH npoutecca peaaHHH. 3 3.n. 
4-flbi, 4 Hn, . 1 xaSn. 
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M3O0pC!TeHHe OTHOCHTCfl K MaUIHHOCTPO- 

eHHKJ H MO»;eT HcnoJibsoBaTbCH npH yn- 
paB-'ieHHH npoueccaMH MepnoBOH h nojiy- 
MHCTOBOH o6pa6oTKH Ha iJjpesepHO-pac- 
TouHbix CTaHKax c Mny THna CNC. 

Uejib ii3o6peTeHHH - pacnmpeHHe d^yn- 
KUHOKajibHbtx BosMOHCHocreft ycTppiicTBa 
nyreM (})0pMHp0BaHHH ynpaBjiHwapix CHr-' 

HajTOB C ytierOM SeJTHMHHbl BWflBHXeHHH 

uinHHAejibHoro ycTpoftcTBa h napaMerpoB 
onpaBKH H noBbmieHH.^ to^hocth H3Mepe- 
HHfl Bn6panHH B 30He pesaHHS. 

Ha 4)Hr, 1 npHsefleHa (t)yHKii,HOHaxrbHaH 
cxeMa ycTpoHCTBa Rnn aBTOMaTHqecKoro 
KOHTpojiH H ynpaBJieHHH nponeccoM pe- 
saHHfl Ha CTaHKax c HriY; na ^nr. 2 ~ 

TO JJte, C paCKpHTHCM HCnOJlHeHHH OT- 

oenbHbix Sjiokob; na <J)Hr, 3 - npHHiyi- 
iiHaJTbHaji cxeMa norH^ecKoro sjieMCHTa; 
Ha (j3Hr. 4 - BpeMeHHwe jn.HarpaMMbi pa- 

eioTbi 6jioKa npeofipasoBaHMH . BM5pau,HH 
iiinHH^.enn, 

yCTpOHCTBO HJIH anTOMaTHMfiCKOrO 

, KOHTpons M ynpasjieHHH npou,eccoM pe- 
aaHHH Ha CTaHKax c Mliy coflepacHT cran- 
flapTHoe ycTpoftcTBO MlVf 1 , BKJiioMaiomee 
B ce6H npouieccop 2, Bjiok 3 naMHTH, 
6JT0K h cnasH co cTaHKOM, anaJioro- 
UHiJjpoBofi npeo6pa3 0i3aTe.nB 5. ' .' . 

yCTpoftCTBOf A"^fl SBTOMaTHtieCKOrO 

KOHTpojiH' H' ynpaBJieHHH npoueccoM pe- 

saHHH Ha CTaHKax c MHY coAepscHT Tax- 

»e 6J10K 6 KOHTpOJlH, STpHBOA 7 ilOfta^JH, 

npHBofl 8 rjiaBHoro flBroKeHHH, oOteKT 
9 KOHTpoJia H ynpaBJieHHH, 5jiok 10 h3- 
M.epeHHH cocTaB.HHwmHX can peaaHHH, 
fijioK 11 npeo6pa30BaHHH coCTaBJinminnx 
CHJT pesaHHs, 6JT0K 12 npeoSpasosaHHs 
aMnJiHTyflb] BH5pai;Hft, flaxtKHK 13 BbpsH- 
weHHH iiinHHflejiH , Bjiok 6 kohtpouji cd- 
p;epmT jiora^ecKHH 3jieMeHT 14 5 3JTeMeH- 

Tbl CpaBHeHHH 15 - 17, BbiripHMHTeJlH 

18 - 20, AHoMHbie orpaHHiiHTeJiH 21 ~ 
23, sjieMEHT HUM 24, ysen flH^epenuM- 
poBSHHH 25, Bjiok 11 npt;o6pa30BaHHfi 

COCTaBJIHroHCHX CIUl pesaHHH COCTOHT H3 
(JjHJlbTpa 26 HHXHHX MaCTOT M yCHJIHTejIH 

27 c perynHpyeMbiM KosiJjctHmieHTOM ycH- 

JXeHHH. 

Bjiok 12 npeoCpaaoBauHH aMiuiHTyAw 
Bbi6par(Hfi BKJDOKaer b ceSa ynpasjiae- 
Mbitt noJiocoBofi (JiHjibTp 28, ycHJTHTejib 
29 c peryjiHpyeMbiM K03(|jc[)HL(HeHTOM vch- 
jieHHH, flexexTop 30, nepBbift (jjwibfp 31 
HKWHHx qacTOT, ysGJi 32 BbwejieHHH nepe- 
MeHHOft r.ocTaB.aHMri(eH cHTHajia, yaen 33 
flEt(})4)epe.H7j,iipoBaHHH, nepBbiSi Kownapa- 
Top 34 HyjieBoro ypooHH, nepBbift Bbinpn- 
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MHTenb 35', .nepsbiii AHOftHbift orpaHHMH- 
■renb 36, nepBbn^ (J)opMHpoHaTej7b 37, nep- 
Bbift sjieMCHT H 38, BTopoH KOMnapaTop 
39 Hyjieijoro ypoBHH, BTopoft BbinpHMH- 
5 Tanb 40, BTopoii flHOflMbiii orpaHH«iHTenb 
41, iiTopOH cJjopMnpoBaTejib 42, RS-tpht- 
rep 43, TpetHH KOMnaparop 44, rpeTHft 
BbinpiiMHTe.Hb 45, rpeTHH RHOAHbift orpa- 
HH^iHTenb 46, btopoh sneMeuT H 47, 
TpexHH cjjopMHpoBaTejib 48, aMnjiHTyoHbifi 
AereKTop 49, btopoh ^imjibtp hhjkhhx 
iiacToT 30, yaeji Bbi6opKH-xpaHeHHJT 51. 

JlorHHecKHH 3JieMeHT 14 coRepacHT 
onepauHOHHbie ycHJTHTejiH 52 h 53, nep- 
Bbifi KOMMyrauHOHKbift 3JieMenT 54, c koh- 
TaxTjiMH 54, H 54^, btopoh xoMMyra- 

HHOKHfaW 3JieMeHT 55^ C KOHTaXTOM 55^, 

pesHCTopbi 56 -- 61 . 

Ha (i)Hr. 2 noxaaaHbi npeflentHO ao- 

20 nycTHMbie h TexymaH aMiuiHTyfla BHd.pa- 
uKH Ap H A , npeAeJTbHo AonycTHMbm 
H TexyiKHH xpyTHiqHe MOMeHTw h M 
. Ha- uniHHAeJie, npenenbHO AonycTHMoe 
H Texymee 3Haite.HHH ckopocth Hapacra- 
HHH xpyxamero MOMeKTa h M na 
mnHHp.ene . 

Ha tur. 4 cneflywii^HM o6pa30M 060- 
SHa^ieHbi CHrnajib] na BbixoAG 1 : a - 
6JtQKa 10; 6 - ilrtinbTpa 28; b - Aerex- 

30 Topa 30; r - ^HJibTpa 31 ; a - yajia 32; 
e - ysna 33; x - orpaHH^HTenH 36; 
3 - $opMHpoBaTexiH 37; H - orpaHHiH- 
TCJiH 41; K -r (i)opMHpoEaT&nH 42; n - 
orpaHHuHTeJiH 46; m - 3j]eMeHTa 47; 

35 H - (})opMHpoBaTeaH 48; o - rpHrrepa 
43; n - 3JieMeHTa 38; p - A^TexTopa 
49; c - (jjHJibTpa 50; t - ysjia 51. 

B xaiecTBe ycTpoftcTBa HFiy Hcnojib- 
soBaHO ycTpoHc.TBo 2C42, 

40 Dpoueccop 2 h 6J10X 3 naMHTH hbjih- 
joTCH BjioxaMH 3BM "3jieKTpoHHxa-60" , 
BXOAfliUHhai B cocTas 2C42. 

Bjiok 4 - Sjiok "HHTep(|ieHC cbhsh co 
CTaHKOM"; ALin - AHO aAanTHBHoro yn- 

45 pasneHHH; Kanajibi oBMena HH(i)opMaAHett 
npoAeccopa 2 c 6ji0KaMH 3, 4 h 5 - 
HHyTpeHHHe xananbi ycTpoftCTsa 2C42. 

Bjiok 10 HSMepeHHH cocTasjiiiroDpix can 
pesaHHJi BKJTiotiaeT b ceOn a^'I'^hkh pa- 

50 AHaJibHOH H TanreHAHajibHOH cocTaBJiHio- 
mHX cun pesaHHH, pasMemeHHwe na coot- 
BeTCTByromHx opraHax CTaHxa. 

Ha cooTBeTCTBywinHX opranax oB-bex- 
ra 9 KOHxpojifl h ynpasjieHHJi MSTajuiope- , 
-55 Mcymerca cTaHxa, a hmshho. b xapManax 

rHflpocTarHnecKoro noADMnHHKa, pasMe- ' 
iqeHbi AaT-qHXH paAHaJibHofi cocTaBJiHHwiefi 
CHJibi pesaHHH, B xavecTBe AaTMHXOB pa- 



pMaiibHOH cocTaBJiHHimeft CHJibi pesanHH 

MOryT 6blTb HCnOJlb30BaHbI HHRyKTHBHbie 

flBT^HKH nasJienHyi ZW-10, BcrpoeHHwe 
B KapMaHb! rHAPoCTaTH^ecKoro nofliuHnHH- 
Ka HJiH BH6poHaTMHKH pacHOJiomeH- 5 

Hbie Ha BTyjiKe, naneToft na SHefflHee 
KOJibuo nepeAHero nofluiHnHHKa lunHHflexib- 
Horo ysna, opHenTHpoBaHHwe b paAHajib- 
HOM HanpaBJieHHH, flaxMHROM TaHreHUH- > 
ajibHOft cocTaBJi3!on;eH cunu pesaHHH hh 'f 
(bpeaepHO-pacTO^Hux craHKax Mo«eT cjiy- 
xurb flaTTOK KpyTH[^e^o MoMeHra, Bwnoji- 
HGHHbift c y^eTOM paAMyca HHCTpyMCHTa. 
Bjtok 10 TaioKe coAep»cHT reHepaTop 



VcTportcTBO paCoTaeT cneAywnpiM 06- 
paaoM. 

riepefl HanaJioM saAaHHofi TexHonorn- 
MecKoft onepauHH CHrnanbi cooTBeTCTByw- 
mux npeASJibHO AonycTHMbK Benymvin via 
e.noKa naMHTn 3 npoueccopoM 2 nepea 
6noK A CBH3H CO CTaHKOM noAawTCH Ha 
riepBbie bxoaw cooTBeTCTBywmHX 3JieMeH- 
TOB 15 - 17 ejiOKa 6. 

flo BpeaaHHfl awnjiHTyAa BH6paAHfi A 
nesHaMHTejibHa h HaMHoro MeHbme npe- 
AGJibHO AonycTHMoft BejTMiHHU Ap, saAa- 
BaeMofi B 6noKe 3 naMHTH mV H nocry- 
naKin;eH"iepe3 npoueccop 2 na bmxoa 



MHycoHAaJifaHoro HanpHxeHHs aJih nHTa- 15 SjioKa 4. KpyTanpift mombht m na mnHHAe- 



KHH HHAyKTHBHblX AaT^HRdfe AaBJieHHfl 

Ad- 10 H npeABapHxenbHwe ycHJiHTena chf- 

HaJTOB AaTIHKOB. 

riepBbiH BbKOA 6jioKa 10 (BbtxoA bto- 
pcjro npeABapHTEJibHoro ycHxrHTejis) - 
TaHreHHHajibHafl cocTaBJiaioinafi - noA- 
.KJiMMeH K nepBOMy bxoav 6jioKa 11 npe- 
oSpaaoBaHHH cocTaBJiHwmHx chji peaanHH. 

BTopoH BbKOA 6noKa 10 (buxoa OflHO-^^ 
ro H3 npeAsapHTejibHbix ycHnHTejieii) - 
paAwantHan cocTasjiHiomafl, noMK^KweH 
K nepBOMy BXOAy 6jioKa 12 npeoSpaao- 
saHHH BHQpauHft ijinHHAeJW. 

■aaT^HK 13 BbWBHaceHHH nniHHAeJi-'' '/c- 
TaHOBJien raKHM oBpaaoM, mto oTAenb- 30 
Hbie ero sneMSHTbi b cooTBercTBHH c hx 
^yHKAHOHaJibHbtM HasHa^eHHCM pa3Meme- 
Hbi Ha noABMMCHOM H HenoABHKHOM opra- 
nax cTaHKa. 

B KaqecTBE AaTMHKa BbiABH»eHHH 35 
uinHHAeJiH MoxeT 6b!Tb HcnoJibsoBan Jiio- 

6OH UHKJlHMeCKHH ASTIMK COBMeCTHO C , 

npeo6pa30HaTejieM (nanpHMep HHAyKTO- 
CHK, ceJibCHH, BpasnawmHftcH Tpancitop- 
Marop). *' 

Bjiok 12 npeo6pa30BaHHH BH6paAnft 
lunHHA&nH HEJiHeTCH 6jiokom BbmenenHH 
H npeoBpasoBaKHH cHrHaJioB, nponopAHo- 
HajibHbix amuiHTyAe BHSpauHfl mnnHp^enn, ' 

nnrHqecKHK sJieMenT 14 Cjioks 6 npH « 
KyjieBbK cMFHajjax na ero sxoAax II B 
. HI HMeeT K03(M>HAHeHT nepeAaiH, paB- 
Hbift eAHHHAe. npH noHBneHHH carHaJia 

"EAHHHAa" KB BXOAe II K03(il*HUHeHT 

nepeAauH jiorH^ecKoro aneMeHTa 14 cra-SO 

HOBHTCH- paBHbIM ("I). 

noJiocoBofl *HJibTp 28 5jioKa 12,ynpaB- 
jiHetdbiH Hanp!i3KeHHeM, oBecnewBaeT bh- 
AeneHHe CHrnana Ha ^acTOTe, 6jiK3Koft 
' K coScTBeHHOH ^acTOTB tBnHHfleJibHoro 55 
ycTpoftcTsa. MacroTa nponycKaHHH nojio- 
coBoro (JiHJibTpa onpeAeJiReTca yiipaBJis- 

WmJHM HanpHTKeHHSM. 



ne H CKOpocTb HapacTaHHH KpyTHmero 
MOMCHTa M naMHoro MeHbme npeAentHO 

AOnyCTHMbrx COOTBeXCTByWO^HX BenHMHH 
H . ' 

SHaueHHH npeAejTbHo AonycTHMbtx Be- 
.TOMHH A , Mq H Mo, AJiH AaHHofj TeXHO" 
jioPHMecKofi onep'auHH xpannTCH b 6noKe 
3 nawHTH. 

no saAaHHoft ynpaBJiRHJmeft rexHono- 
THiecKOH nporpauMe ocymeCTBJiJieTCH 

BblGop HHCTpyMeHTa H3 HHCTpyMBHTanb- 

Horo MarasHHa craHKa rnna "o6pa6aTi>i- 
BawmHfi AeHTp". napaMerpbi HHCTpyMeHTa 

xpaHJiTCH B OnoKe 3 nawHTH. 

B cooTHeTCTBHM c napaMCTpaMH 
Bbi6paHHoro HHCTpyMeHTa h cHrnajiOM 
AaTMHKa 12 BbPBHateHHH mnHHAeJiH npo- 
ueccop 2,c yueTOM AaHHbrx 6jioKa 3 
naMHTH Hepe3 6jiok 4 csasH co craHKOM, 
^opMKpyeT CHrnajiM na bxoah III 4)HJibT- 
pa 23 H ycmiHTeJiH 29 6noKa 12 h ycH- 
jiHTens 27 6jiOKa 11 C*Hr. 2). 

CurHaji (4iHr.4a) c aaTHMKa paAH- 
ajibHOH cocTasnHiomeft chjih peaaHHK 6jio- 
Ka 10 nocTynaeT Ha noJiocoBOH ynpas- 
jiHeMbiH (i)HJibTp 28 6;ioKa 12. napaneTpu 
3Toro 4)HnbTpa HaMeHSBTCH npH BbiABHxe- 
HKH mnHHASJiH HJiH npH saMeHe onpaBKH, 
(JJHjibTp 28 TaKHM oSpaaoM nacrpaHBaeT- 
CH na coBcTBeRHym nacTOTy HsrHCHMX 
KOJieSaHMft mnHHAeJtbHoro ysiia, Ilocjie 
4tHnbTpa cHraaji (4)Hr. 45) nocrynaer 
Ha ycHJiHTejib 29, rfle ocynecTsnHeTCH 
MacniTa6npoBaHHe cHrnajia b cooTseTCT- 
BHH c napaweTpaMH mnMHAeJTbHoro ysjia 

H peSAOBOft onpaBKH (xeCTKOCTtW H flCMn- 

<})HpoBaHHeM) . 

Ha (Jmr, 4c npHBSfleHa pHarpaMMa 
({lopMHpoBaHHH cHFHajia Ha BbKone 6no?ca 
12, nponopquoHajibHoro MaKCHMaJiBHott 
aMimHTyAe BHBpauKft mnHimeJibHoro yana.' 

BawHeftiBHMH 3jieMeHTaMH 6jioKa 12 
HEntiioTca aMiuiHryflMbift (nHKOBhift) flereK- 
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TOP 49 H yseji 51 BbiGopKH-xpaHenHH. 
AMnjiHTyflHbifi flereKTop 49 npeAHasHaMen 
fljiH sanoMHHaHHH SKCTpeMaJibHwx 3Ha-qe- 
HHft BXOflHoro CHrnajia (*Hr, H) . Hpn , 5 

BospacTaHHK BxoAHoro nanpajKeHMH 
(bxoa' 1, *Hr,. 4B) OHO OTCJiewHsaeTCH 
BhixoflHbiM HanpH?KeHHeM (4iHr.4p), a npH 
yweHfameHHH exoahoto cnrHaaa aMiuriHTyfl- 
Hbifl ABTeKTop nepexoflHT b pctkhm xpa- 
HeHHS H sanoMHHaeT npeRbiflyi^ee MaKCH- 
MajibHoe SHaMEHHe exoahofo HanpfiweHHH. 
3to HanpHwenKe yflepKHBaeTCH Ha bbixo- 
As AeTeKTopa (ii)Hr.4p) hjih ao noHBJie- 
. HHH BoJibmero CHrHaJia Ha Bxofle 1 '5 
(^Hr, 45), HJIH AO KOMaHAbi cBpoca b^ 
HcxoAHoe cocTOflHHe (bxoa II» 4iHri An). 

Ysen BbieopKH-xpaHeHHH b peatHMe 
BbiSopxH (npH na:mmm CHrHana na BXOAe 
11, (i)Hr. 4k) noBTopaeT BxoftHoft cur- 20 
naji 1 (i})Hr. 4c) Ha BbixoAe C4)Hr.4T), 
a sareM no KOMaHAe (npn oxcyTCTBHH 
CHPHajia Ha exoas II) sanoMHHaeT ero 
MTHOBeKHoe sHa^ieHKe h nepexoflHT a pe- 
»HM xpaHeHH« (ifenr. 4t) • iJereK-rop 30 
BbinojiHHeT OAHO nojiynepHOAHoe BbmpHM- 
.jieHHe (4)Hr. 46), dmjibTp 31 ocymecTB- 

ASeT (4'Hr. 4r) HHSKOHaCTOTHyiO 4>HJIbT- 

pauHic (0,2-15 Fu) , ycTpaHHH bhcoko- 
^lacTOTHyK cocTaBAHrcmyw cneKTpa (80- 30 
30 Vu) , o6ycAOBfieHHyw coBcTBeHHOH 
MacTOTOH CHcreMbi lunHHAeJib r onpaBKa.. 

yaen 32 Bb^enner nepeMeHwyio coc- 
TasJiHioinyKj cHrnajia (c^Hr. 4d), a yaen ■ 
33 ocymecTBJiHeT AocraTo^HO roiHoe 35 
AHiJ)(})epeHUHpoBaHHe CHrnajia (4>nr. 4e). 
Ha BbixoAe AHOAHoro orpaHHHHTanH 35 
(4)Hr, Uox) it)opMHpyeTCH CHrnaji, awnAH- 
TyAa KOToporo nMeer seAHMHHy, Heo6- . 
xoAHMyw A-n« paSoTbi c AHCxpeTHbiMH , 40 
HHTerpaJibHbiMH MHKpocxeMaMH .(HMC) , 
HanpHMep, 5 B - "1" aJih HMC 155 ce- 
PHH. OopMHpoaaTeJifa 37 no saAHCMy 
il)poHTy CHFHajia BhiAaeT kopotkhh hm- 
nysibc saflaHHOH A-^HTejibHocTH (4)Hr . 4 j) , 45 
Heo6xoAMMbifl A«H pa6oTbi nHKOBoro Aerex- 
■ropa 49 iipn chhjkchhh annAHTyAbi bxoa- 
Horo CHrHajia SAOxa 12. OrpaKHMHTent 
41, xax H 36, iJiopMHpyeT cHt-KaA a^h 
paCoTb] AHCKpeTHbtx HMC ((JiHr. An). 50 
itopMKpoBaTeAB 42 no 3aAHeMy *P0HTy 
CHTHaJia orpaHHHHTBJiH 41 BUAaer kopot- 
khh HwnyAbc Heo6xoAHMOft AAHTen'bHOCTH 
((JiHr, 4 k) J KOTopbM ycTaHaBJiHBaeT 
RS-TpHirep 43 b cocToHHHe "1" m yn- 55 
paBAseT paOoToii ysAa 51 (4)Hr. 4o). 
Ha BbixoAe orpaHHWHT&fiH 46 ttopMHpycTCH 
CHTHaJi (i})Hr. 4a) saAaHHoti aMBjiHTyAbi 



(AJifl HMC 1^5 cepHH 5 B) B cnynae, 
ecAH BxoAHOH CHTHan SAOxa 12 B Texy- 
npift MOMeHT npeBbnnaer MaxcHMaAbHyM 
aMAAHTyAy CHrnaAa na BxoAe dAoxa 1 2 
B npeAbwyinHH MOMeHT 3anHCH b yseji 51 
(mowho cpasHHTb (JjHr. 4r h 4x). Ha 
BbKOAe 9AeMeHTa H 47 dbopMHpyeTCH cHr- 
nan (4iHr. 4m) , no nepeAHeny (JipoHTy 
KOToporo (JjopMHpoBaTeJib 48 BbwaeT KO- 
POTKHH HMnyAbc ($Hr. 4h), KoTopbm 
ycTanaBAHBaeT RS-TpHrrep 43 b coctoh- 
HHe "0" {^Hr, 4o) . Ha Bbixofle sAeweH- 
Ta 38 noHBAHeTCH CHrnaji (4>Hr.4n) b 
cnyiiae coBnaflenHH "eAHHHu" Ha ero 
BxoAax. Taxoe aBACHHe npoHCxoflHT npH 
yMeHbmeHHH MaKCHManbHoft aMnnHxyAW 
BxoAHoro CHrnajia SAoxa 12. *anbTp 50 
Heo6xoAHM p.nf! roro, ^iToebi crAaffHTb 
BwBpoc, oEiycJiOBJieHHbiH pa6oTOH flerex- 
Topa 49 npH yMeHbmeHHH BxoAHoro chf- 
Hajia fijioKa 12 i^nv. 4c). CHrnaA c AaT- 
MHxa xpyTHmero MOMenxa 5A0Ka 10, npo- 
nopuHOHanbHMH TaHreHi^HajibHoft cocTas- 
AHKHnefl CHAbi pesaHHH (xpyTHimeMy momch- 
Ty Ha mnHHfleAe) , o6pa6aTb!BaeTCH ^mibT- 
POM. 26 6noKa 1 1 (oTceHsaioTCH myMbi, 
CBHsaHHwe c 5peM KOAec • kopoSkk cko- 

pOCTBH aAeXTpHHeCXHMH HaBOAXaMH H 

T.if. ) H Macii]Ta6HpyeTCH ycHAHTeAeM 27 

6A0Ka 11 ($Hr. 2) C y^GTOM XOHCOAbHOii 

qacTH cHCTeMbi nmHHAeAb - onpaBxa. C 
H3MeHeHHeM 3T0H cHCTeMbT npeAenbHo ao- 
nycTHMan neAH^HHa TaHreHUHaAbHoft 
cocTaanawmeH cKJibi peaaHHH (xpyTHme- 
ro MOMeHTa) , o6ycAOBAeHHa« BH6poyc- 
TOH^HBocTbio CTaHxa, Taxace HSMeEweTCH 
(c BbiABKaceHMeM nniHHAeAa npeflejibHO 
AonycTHMan neAHTOHa naflaer, a ko34)- 
iJiHAHeHT ycHAeHHH ycHAHTBAa 27 yse- 
nHMHsaeTcn) . 

B e.ooxe 6 CHrnaAbi, c$opMHpoBaHHbie 
B finoKax 11 H 12, cpaBHHBaioTCH c 

npefleJlbHO AOnyCTHMbMH SHaHBHHHMH , 

Mj, H Aq.. npH npesbmieHHH aMHAHTyAofi 
BHSpauMft /\ ninHHflenbHoro ysjia b 30He 
pesaHHa hah xpyTHinHM MOMeHTOM M Ha 
Bajiy mnHHAeita, hjih CKOpocTbw Hapac- 

TaHHH M XpyTHmerO MOMBHTa COOTSeTCT- 

ByioiUHX npeAEAbHbix BeJiHiHH Ha BbixoAe 
SJieMeHTsi 'hjih 24 noasjiHeTCH AorHMec- 
KHft cMFH-an, nocTynaeT na jiorntiecKHft 
3AeMeHT 14, ocymecTBjiHionpiH asapHMHoe ' 
TopMO»eHHe npHBOfla noAanH, Ecjth cht- 
HBJi c sjieMeHTa 27 nepea 6jiok cbh3H 4 
nocTynasT b npoACccop 2 b Tevieiofe 
saAaHHoro npoMetKyTxa BpeMeHH, to 
npoueccop 2 uepea 5aok 4 cbrsw co 
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CTaHKOM BbiflaeT CKrHan (na btopoh 
BXOfl "3awaHHe" 6noKa 6 kohtpojih) Ha 

BWBOA HKCTpyMCHTa H3 SarOTOBKH, TBM 

caMbw He flonycKaa yxyflineHHa Ka4ecTBa 
o5pa6aTb!BaeMoro H3fleJiMH, 

PafioTa jiorHMecKoro sJieMBHTa U 
npeflCTaBJiena b Ta6nHne. 



eBbonaeT onTHMaJibnyto BenHmniy, 
(jippMHpyeTCH H3MeHeHHe ynpaajTHwoiero 



Ko3(i)*HUHeHT nepepaMH 
jiorH^ecKoro sneneH- 



ITocxie BbiBOfla HEicTpyxeHTa H3 saro- 
TOBKH ocyutecTBJiHeTcji npouecc CMeHW 
HHCTpyMeHTa. Opw pesanwH, scjih aMuiH- 
Tyfla BHSpanHH A urnwH^^eniiHoro ysjia 
B 30He pesHHHH, BeJiHiiKHW 'Kpyrajnero 
MOMeHTa M Ha mnHHflene h ckopocth na- 
pacTaHHH KpyTHniero MOMCHTa M MGHtme 
cooTBeTCTByioiHHx npeftenbHO flonycTHMbix 
BejMHHH A^, Mo,M„, TO HH^opMauHH o6 
aMnjiHTyfle BHBpauHft A h sejiwnne Kpy- 
THmero MOMeHTa m nocTynaeT ^epes ana- 
jioro-u(H(l>poBOH upeoSpaaoBaTenb 5 B 
npoueccop 2, rne oHa cpaBWHsaeTCH c 

OnTHMajIbHblMH SHaqeHHHMH AJIH flaHHoft 

xexHOJiorMiecKOft onepauHH, xpanjimHMH- 
CH B Gjiokb 3 naMHTH, h ocymecTHJiHerca 
HBMeHeHHe ynpaBJi«ioiipiK CHraanoB, nocry 



CHrHa-rra wa BbrxoRe npHBOAa o c yMeroM 
orpaHHMeHHH Ha cKopocTb pesaHHH, Vict 

5 3THX orpaHHqeHMH, SHaMeHHH KOTOpWX 

xpaHHTCH B SnoKe 3 naMHTH Ymv 1 , 
BbinoJiHHeTCB B npou'eccope 2. OocTpo- 
■ eitHbiH TaKHM o6pa30M 6noK 6 o6ecne^H- 
Baer npenanbHoe 5biCTpofleficTBne, He- 

't* oBxOAHMOe fl/lH aaHHTK 3JieMeHTOB CHC- 

TCMbi criHfl Ha cTaHKax c YMny THna CNC. 

YcTpoKcTBo nosBOJiaex yjiiTwaaTfa Ha- 
MeneHHe KoHCOJibHofi lacTH chctcmu 
mnMHflenb - onpasKa, 6ojiee tohho h Ha- 
'5 AexHo topMHpoBarb CHrnaJi, xapaxTcpH- 
ayioinHH aMnjiHTyAy BHBpauHH pe«ymero 
HHCTpyMeHTa b aone peaaHHH, Sonee 
TOMHO onpeflenHTb momcht noJioMKH HHCT- 
pyMeHTa, ut6 B COBOKynHOCTH npHBOflHT 

20 K noBbmieHHTO xauecTBa npouecca peaa- 
HHH, flonrose^HocTH HHCTpyMeHTa h 3i>- 

(JjeKTHBHOCTH 3a3BfiTb\ 3JTeMeHT0B CHCTeMbl 

cnw. 

HsoBpeTCHHe MoatfiT HaftTH npHMEHe- 
HHe BO Bcex ijppesepHo-pacTOMHbix craH- 
Kax c ycTpoflcTBOM iHCJioBoro nporpaMM" 
Horo ynpaBJieHHfl THna CNC, a raxxe b 
CTaHKax-MOAynax, nocxpoeHKbix na Saae 
cTaHKOB AaHHofi rpynnu. 



* o p M y n a 



soGpeTeHHR 



1 . yCTjpOHCTBO AHH aBTOMaTH'lGCKOrO 

KOHTPOJIH H ynpaBJieHHH npoueccoM peaa- 
HHH Ha CTaHKax c my, coflcpJicaniee 
npoAeccop, coeAHHCHHbift KaHanawH .06— 
Mena HHiJiopMauHeft c Cjiokom naMHTH h 

C 6JIOKOM CBH3H CO CTaHKOM H nOflKJIW- 

tjeHHb* BxoAaMH K aHanoro-AH4)poBOMy 
nli^rHa Bxo^r'npHBOAOB 6 h T'^epes "P^°^P^^°^^,^^^' /P^J^^^^^"^^^]!" J 

6JIOK A CBH3H CO CTaHKOM C nejIbiO OHTH- ^^^.^^^^ r^r^-nniir^T, r-rauKa 



MHsauHH npouecca peaaHHH, Ha bxor 
npHBOAa 7 CHrnaji nocTynaeT 'qepea 
6JTOK 6 (3TO nepBbiH BXOA "3aAaHHe") . 
IlpH npeBbimeHHH cHi HajioM, nponopuHO- 
HanbHbw TanreHAHanbHofl. cocTaBJiHraueii 
cKJTH pesaHHfl, onTHwaJibHoft seniWHHbi, 
4>opMHpyeTCfl cHrHaji, cHHxawinHft cwrHan 
"SanaHHe", nocrynawinKfi Ha bxoa npHBO- 
Aa 7 c yveTOM orpaHHieHMfl na MaKCH- 
MajibKyro BeramHHy noAaiH. nocJieAH«fl 
norHMecKan onepauHH ocyn}ecTBn»eTCH 
B npoAeccope 2 c noMombio 6noKa 3 na- 
MHTH, rfle xpaHHTCH sKaMeHHe MaKCHMajib- 



rnaBHoro ahmxchha opranoA cti 
TaKxe 6J10K H3MepeHHfl cocTaBJiHionpix ch 
peaaHHH, BKJBOMaion^HH b ce6H AaTMHXH 
paAHajibHoft H xaHreHAHajibHoii cocraB- 
45 jiHiomHx cHn pesaHHH, or./iHHaio- 
m e e c H tbm, ^to, c uenbio p^cnm- 
peHHH iyiiKAHOHantHbDc BosMOWHocreft' 
nyTCM 4iopMMpoBaHHfl ynpaBJiHwmHX cHrna- 

JlOB C y»ieTOM BeJIMWHbl BbpSHmeHHH 

SO nniKHAeJibHoro ysna h napaMeTpos onpas- 

KM H nQHhnaeHMH TOHHOCTH H3MepeHHH 

BHSpauHft B 3oHe pesaHHn, b Hero Bse- 

ABH 6J10K KOHTpOHH, 3 TaKxe Ojiokh 

npeoBpaaoBaHHH cocraBJiaiomHx ctm peaa- 



Hoft noAaHH ann aannoA TexHonorH^ecKoii 55 hhh h aMiuiHTyflbi BHBpaAHft mnHHAeJia h 
onepaiMH Aar^HK BWABWseHMK mnmnenn, npn stom 

B cjiy^ae, xarAa cHrnan, nponopi^Ho- nepaaH rpynna bxoaob "SaAaHHe" Cnoxa 
HaJibHbifl MaxcHMajTbHoft aMiuiHTyAe BH6pa- kohtpojih coeflHHeHa c BbKOAawH 6j,oKa 



'CBH3H CO craHKOM, a BTopaH rpyniia 
BXOAOB "TeKytuee cocTOHnne" CjioKa koh- 
TpooiJi coe^HHena c Bbix6;iaMH Ojiokob 
npeoBpasoBaHHH aMnJiHTy;;bi BH6paECHH 
innHHAeJiH h cocTasjiHiomHx chji pesaima 

COOTBeTCTseHHO, nepBblfi BbKOA 6jT0Ka 

KOHTponjj coeflHHeH c npHBOflOM nopa'iH, 

a BTOpoft - C BXOAOM 6jlOKa C13H3H CO 

CTaHKOM, nepBwe Bxoflbi Sjiokoh npeo6pa~ 
3dBaHHH aMiiJiHTyflbi Btf6pauHM h cocras- 
J1HI0UIJ1X cvui pesaHHH coeflHueHbi c bwxo- 
flawn 6noKa HSMepeHHH cocTaBnHwmHx chji 

pesaHHH, BTOPble H XpeXbM BXOflbl 3THX 
SjIOKOB COEAHHeHW COOTBCTCTBeHHO MeS" 

fly C060H, a rpETbH Bxoflbi sthx 6jiokob 
coeflT-iHeHw c 6jiokom cbjish CO CTaHKOM, 
BbKdA flaT<(HKa BbiflEHKenHjt lunHHfleJiH 
coeflHHeH c nepBbiM BxoflOM aHaJioro- 
ii,H4!poBoro npeoSpaaosaTGnH h btopbimh 
BXOAaMH CnoKOB npeo6pa30BaHHH aMiiJiH- 
TYAH BMSpanHtt H coCTaBJTHKirnHx CHjT pesa- 
HHfl, KpoMe Torq bxoaw "TeKymee coctoh- 

HHC" gjlOKa KOIITPOJIH COeAHHCHbl C DTO" 

pbtMH BXOAaMH aHajioro-uHcbpoBoro npeoP!- _ 
pasoBaxejiH, iipH^jeM iiphboa [\uaBHoro 
ABH)KeHH« coeiAHireii c Ohokom cbhsh co 

CTaHKOM. 

2. ycrpofiCTBO no 11.1, o t Ji h - 
■qaiomeecsi tcm, ^ito 6.noK iipeoO- 
pasoBaHHH aMiTJiHTyAb) BM6pai;Hft sbinojiHeH 
B BHfle nocjieflOsaTeJibHO cqeAHHSHKbix 
ynpaBJiHCMoro noJiocoBoro giH/ibTpa ,ycji- 
jiHTSJis c perynHpyeMbiM Ko^(il<t'H^KeKTOM 
ycHJieHHH, AeTeKTopa, nepBoro 4)HxibTpa 
Huaamx ^acTOT, yana BbiASJieHHii nepe- 

AKiiJjepeHAHpoBaHHH , nepBoro KOMnaparo- 
pa HyjneBoro ypoBHH, nepBoro BbmpHMMi* 
TejTH, iiepBoro AHOftnoro orpaHM'iHTeJiH 
H ncpDoro ^lopMHpoBaTena, a TflKwe co-- 
AepjKHT BTopoft KOMnapaTop HyneBord ■ 
ypoBHH, TpeTHfi KOMnapaTop HyjieBoro 

ypOBHH, ABa BWnpHMHTeJTS , RBa AHOA- 
HbDC orpaHHqHTeJiH , TpH (isopMHpoBareAKi 
ABa 3JieMeHTa H, RS-rpHrrep, aMrtriH- 

TyAHWH AeTeKTOp, nrOpOH C^HAbTp HinKHHX 

'lacTCT, yaeJi BbioopKM-xpaHeHUH , npHiieM 

BbKOA ASTeKTOpa COe,HHHeH C (lepBbfM 

BXOfloM aMnnHTyAHoro AETeKTopa, BbixoA 
nepBoro 4)opMnpoBaTeJiH noAKnioMeH k 
nepBOMy Bxofly nepsoro .3neMeHTa H,Bbi- 
xofl KoToporo noAKJiio^eH kg BTopoMy 
Bxofly aMnnHTyAHoro AS-reKTopa, a Bbi- 
xofl yana BbwejieHHa nepeMeHHoft cocraB- 
jiHwmeft cHrHajia nepes nocjieAOBaxeJibno 
coeflHHeHHbie btopoh KOMnaparop HvjieBo- 

rO ypOBHH, BTOPOH BWlipnMHTenbjBTOpOM 

AHOMHbiH o^paHH^^KTe'lb ii btopoh *opKn- 
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ponaTi 



•0 



BTOPbIM 1 
KpOMe T( 



CHHSaH C S-BXOAOM RS-TpHT- 

XDA KOToporo. coeAHHen co 
xoAOM riepBoro sJieweHTa H, 
ro BhfxOA nepBoro' ^iiAbTpa hhx- 

5 HHX MaCTOT riOMKJIIO^CH K iiepBOMy BXOAy 

TpeTbi»ro KOMnaparopa, BbixoA KOToporo 
viepes nocAeAOBaTeJTbiio coeAHneHnwe 

TpCTHft BbinpHMHTeJTb, TpeTHH AHOAHblH 

orpanHUHTeAb, btopoh 3.neMeHT H h xpe- 
'0 THH ^opMHpaBaxeJib r.oe.AHHeH c R-bxo- 
AOM RS-TpHi-repa, npn 3tom BbixoA bto- 
poro AHOAHoro orpaKH'tHxej-tH npARJiioMeH 
KO BTOpOMy BXOAV BTOpOTO 3JieMeHTa H, 

a BbixoA aMiiJiHTyAHoro AefeKTopa coesH- 
'5 HCH CO BxoAOM BToporo 4)n.TibTpa hhm;hhx 
^acTOT, BbtxoA KOToporo cBaaaH c nep- 
BbiM BXOAOM yajia BwSopKH-xpaHeHHfi H 
MB-HfieTCH BbixoAOM GnoKa npeoGpaaoBanHH 
awnJiHTyAb! nHGpanHH, Bbrxnn BToporo 

20 (popMHpOBaTeJI!3 CBHSaH CO BTOPbIM BXO~ 

,f;ox y:3na j3tr.5opKH-xpaHeHHH, BbixoA xo- 

liGH CO BTOpbIM BXOAOM 

TpETbcro noMnapaxopa , nepBbtfl bxoa no- 
jiocoBoro vnpaTi.nfleMarn tJjHJihTpa HsnaeT- 
CH nepBKM BXOAOM SnoKa iipeoSpasoBa- 
HHft awnnHTyAbi BH6pauHfl, BxopbiM h 

TpeThHM BXOAaMH KOToporo HBJlfieTCH 

BTopoH H TpeTHii BxoAbi tioJiocoBoro yn- 
paBJiflCMoro ^HjibTpa, coeAHHenHwe coot- 

30 seTCTBeHHO co BTOpbtM H TpeTbHM BXO- 
AaMH ycHJiHTena c perynHpyeMhiM ko3$- 
(fcHAHeHTOM yciineHHH. 

3. YcxpoHCXBO no n.1, o t Ji h - 
t! a JO m e e c H xeM, mto 5aok npe- 
35 o6pa3 0BaHHa cocTaBJiHmmHx cHA peaa- 
HMH coAepXHT nocAeflOBaTejibHo coeAH- 

HeHHbie ^IHAbTp HH»HHX ^aCTOT H yCJUIH- 

TCAb c peryAHpyeMbiM K03(t)4)HUHeHTOM 

yCHAeHMH, npHMCM BX'OA 4>HAbTpa HKWHHX 

40 tiacTOT «BJi«eTCH nepBbiM bxoaom Snoxa 
npeodpasoBaHHH cocraBAHWinHX cha peaa- 

HHH, BTOPOft H XpeXHll BXCAM yCHJTHTe- 

jiH c pery-TiiipyeMbiM KosiJjiiHUMeBTOM ycH- 

' ACHHA HBAHiOTCH COOTBeTCTBeHHO BTOpbIM 

45 H TpeTbHM BXOAaMH SjioKa npeoSpaao- 

' BaHSdH COCTaBABIOlUHX CHA peSaWHH, Bbl- 
XOAOM KOTOPOrC HBJlfieTCn BblXOA yCHAH- 

TeAfl c peryAKpyeMbW K034)i})H^HeHTOM 
ycHneHHH . ■ 
50 4. ycTpoHCTHo no n.1, 



MTO GJIOK KOHT- 

AH(iic[)epeHHnpoBaHHH 
'HTOB, KawA^*'' ^3 
I AocJieAOBaxenbHO 
coeAHHeiiHbK sneMeiiTa cpasnenHH, 

BbinpHMHTeJIS! H AHOAHOXO orpaHHMHTeAH , . 
BbCXOA KOToporo lipAKJlHJMeH K COOTBeT- 



po.na coAepjKiri 

3Jl»MeHT ]'UIH, 

H Tpts rpynribi 

55, KOTOpblX 



1 1 

cTBywmeMy BxoAy 3JTeMeHTa HJIH, nepBwft 
H BTopofl BxoAbj /lorHMecKoro 3J-ieMeHTa 

HBJTHKTCH COOTBeTC.TByiOIUHMH B'XVP.aUVI 

nepBofi rpynnw bxoaob 6noKa kohtpojih, 
BbixoA jiorn'^eCKoro 3JieMeHTa HsnneTcs 
nepBbiM BbKOAOM SjioKa kohtpojih, xpe- 
THH BXoA jiorH'jecKoro sneneHTa coe- 

AHHeH C BblXOAOM SJieMCHTa HJIH H HBJ1H- 
eTCH BTOpbIM BbKOAOM 6nOKa KOHTPOJIH , 

nepBbje Bxoflbi aneMeHTOD cpaBHeHHH 
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noAKJiiot)eHb! k ocrajibHbiM BxoAaM nepsoff 
rpynnw bxoaob 6jioKa KOKTpojia, sTopbie 
BxoAbi nepBoro h sToporo 3JieMeHTOB 
cpaBneHHH coeAHHeHbi c cooTBeTCTBym- 
mMMH BxoAaMH BTopoft rpynobi bxoaob 

BjIOXa KOHTpOJlfl, BTOPOH BXOA BTOPOPO 

DJieweHTa cpaBHeHHH noAKJiw^en ^lepes 
ysen AH(J)i})epeHimpoBaHHft ko BTopoMy 
BxoAy TpsTbero 3JieMeHTa cpaBHe- 
HHH . 



dxoddi 'jadame' 
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